Introduction
Stealth technique is very important for modern Electronic War. For lowobservable platform, antennas are main contribution to the total radar cross section (RCS), which makes the consideration of antenna scattering more important. Antenna is a special scatterer and its scattering is related with the feed load. When the feed port is match loaded, the scattering is structural mode scattering. If not, part of the received energy is reradiated which contributes antenna mode scattering. The total scattering field is the sum of two components. As microstrip patch antennas are attractive elements due to their inherent advantages, some work [1] [2] [3] [4] on the scattering characterization of microstrip patch antennas has been carried out. The RCS reduction of microstrip antenna will reduce the gain. So the design of antenna with good radiation pattern and low RCS is especially important. A fractal slot microstrip patch antenna is designed and fabricated to show good radiation pattern and low RCS, which is helpful to the design of stealth antenna on invisible aircraft.
Antenna Analysis
Moment Method (MM) is used to study the scattering of antenna. As shown in Fig.1 , plane wave is incident on the microstrip antenna fed by coaxial cable with load l Z . The caliber of coaxial cable is represented with equivalent magnetic current loop. RWG basis function and Galerkin method is used in the Moment Method. According to the boundary condition on patch surface, there is.
[ ] is the total field introduced by incident wave on the original position of patch and ) (z E i z on original position of the probe when the patch and the probe is removed and dielectric and ground plane remain. MM is used to solve the impedance matrix to get the current distribution, from which RCS is obtained.
Results
Fractal is widely used in electromagnetic field. The concept is used to design the slot of microstrip patch antenna. Strictly speaking, it is a similar fractal with local self similarity and symmetry to assure antenna's regular function.
Firstly a rectangular patch antenna with working frequency 3GHz is designed. The related parameter is r ε ＝2.62, antenna thickness is 1.8mm, size of antenna is 29.24mm×37mm. The antenna gain is 6.73dBi.
The original patch is meshed 10×10, part of which are removed. After some simulation and optimization process, a fractal slot microstrip patch antenna is obtained as shown in Fig.2 . The slot antenna has lower resonant frequency. To improve the frequency and reduce RCS, shorting posts are added. The final antenna with resonant frequency 3GHz has gain 6.04dBi. The gain loss is about 0.69, which is less than 1dB. The measured H plane pattern is shown as in Fig.3 . The antenna keeps most of its radiation ability.
Plane wave θ=60°, φ=0° is incident on the antenna. The RCS of origional rectangular patch antenna and the designed slot patch antenna are compared as shown in Fig.4 . The RCS reduction at 3GHz is 6.4dB and 24dB at another resonant frequency. There is large RCS reduction during 2.5-7.5GHz.
Conclusion
The analysis of antenna is very important as it is one of the main contributions to the whole RCS of low-observable platform. A new fractal slot microstrip patch antenna is designed and fabricated to show good radiation pattern and low RCS. The work is useful for the design of low RCS antenna on stealth aircraft. 
